Dengue is the most common virus disease transmitted to humans by 1 6 mosquitoes. The dengue virus NS1 is a multifunctional protein that form part of 1 7 replication complexes. In addition, NS1 is also secreted, as a hexamer, to the 1 8 extracellular milieu. Circulating NS1 has been associated with dengue 1 9 pathogenesis by several different mechanisms. Cell binding and internalization 2 0 of soluble NS1 result in the disruption of tight junctions and in down regulation 2 1
The SRB1 has been described as the principal receptor of hepatitis C virus 1 0 3 (HCV) in hepatocytes, through the recognition of the E2 hypervariable region 1 1 0 4 of the HCV envelope lipoprotein (Catanese et al., 2010) . In addition, it has been 1 0 5 reported that apolipoprotein AI (ApoA-I) the principal carrier of HDL molecules, into cells enhancing the infection (Li et al., 2013) . DENV has a broad tropism for 1 0 8 liver tissue where it replicates efficiently in hepatocytes; however, the elements 1 0 9 that direct this tropism are not known (Povoa et al., 2014) . DENV NS1 can entry 1 1 0 into liver tissue cells both in vitro and in vivo in the absence of viral particles. In 1 1 1 addition, an increase in virus yield is observed from hepatic cells preincubated 1 1 2 with DENV NS1, and it has been postulated that DENV NS1 conditions the Afterward, a coverslip was added and sealed with nail polish. The 
DENV and ZIKV infection in insect cells preincubated with recombinant
1 8 2 NS1. C6/36 cell monolayers grown in 24-well plates were preincubated or not 1 8 3 with 3,5 and 7,0 µg/well of recombinant DENV or ZIKV NS1 protein for 1,5 h. After extensive washing, cells were inoculated with DENV or ZIKV at a MOI=1. Infection was left to proceed for 48 hours, the supernatants collected, and the 1 8 6 virus yield titrated by plaque assay using Vero cells, as previously described Confluent monolayers of Huh-7 and C6/36 cells, grown in 8-well chambers LAB-1 9 0 TEK ® (Nalgene Nunc International, USA) for 24h, were preincubated or not with 1 9 1 anti-SRB1 antibody (Abcam) at concentrations of 1 and 10 µg/ml for 1h at 37ºC. After extensive washing, cells were incubated with recombinant DENV NS1 immersion oil objective and values determined considering the mean of three 2 3 0 images per condition in three independent experiments. Image analysis was 2 3 1 carried out using the Fiji ImageJ software, and the signal quantified as USA) was covalently immobilized onto carboximethylated-dextran sensor chips 2 3 5 (CM5 series S, General Electric Healthcare). Previously, the sensor chip 2 3 6 surface was activated using 1-ethyl-3-(3 dimethylaminopropyl) carbodiimide 2 3 7 (EDC) and N-hydroxysuccinimide (NHS) reagents, according to the standard 2 3 8 procedure for amine coupling. For direct capture-coupling to NH 2 (in 2 3 9 immobilization buffer of 10 mM sodium acetate, pH 5.0) the SRB1 was diluted 2 4 0 to 30 µg/mL and injected at 5 µg/min flow-rate until reach a density of 10,000 glycine-HCl, pH 2.5. All analyses were carried out at 25° C using a Biacore 2 4 9 T200 (General Electric Healthcare). Surface plasmon resonance (SPR) 2 5 0 response data defined as sensorgrams, were zeroed at the beginning of each 2 5 1 individual injection and then double referenced. The responses were plotted 2 5 2 against the analyte concentration and fit to a 1:1 (A+B = AB) binding model 2 5 3 using Biacore T200 evaluation software, version 2.0 (General Electric 2 5 4 Healthcare). A scavenger-like receptor is expressed insect cells plasma membrane. The expression of SRB1 in liver cells has been widely reported (Shen et al surface, the location of the SRB1 on C6/36 was determined by TIRF 2 6 6 microscopy, using Huh-7 as positive controls. As shown in Figure 1B It is well established that DENV NS1 is internalized in human hepatic and 2 7 7 dendritic cells, rendering the cells more susceptible to DENV infection (Alcon- in mosquito cells or of ZIKV NS1 in any cell type have not been reported. Thus, 2 8 0 using Huh-7 liver cells in parallel, we evaluated if DENV and ZIKV NS1 were 2 8 1 also internalized by C6/36 mosquito cells after 1 or 2 hours of incubation. As NS1 showing a fiber-like pattern. These observations, in agreement with 2 9 0 previous data (Puerta-Guardo, et al., 2019) , suggest that there may be cell and 2 9 1 virus dependent differences in the way NS1 is internalized. of NS1 into C6/36 and Huh7 cells was assessed, next whether preincubation of 2 9 4 mosquito cells with ZIKV or DENV NS1 will render the cells more susceptible to 2 9 5 virus replication was evaluated. For this, C6/36 confluent monolayers were 2 9 6 incubated with 0, 3.5 or 7 µg/well of NS1 for 1,5 h. Afterward, cells were 2 9 7 infected with DENV or ZIKV at a MOI = 1 and at 48 hpi the supernatants were 2 9 8 collected to determine the viral titer. A significant increase in the virus yield was 2 9 9 observed from DENV and ZIKV NS1 pre-incubated cells in comparison with 3 0 0 those not pre-incubated (Fig 3) . The viral titers for DENV were 2.5x10 3 , 6.5x10 3 3 0 1 and 7x10 3 UFP/mL and for ZIKV, 4.5x10 4 , 1.5x10 5 and 1.8x10 5 UFP/mL in cells 3 0 2 pre-exposed to 0, 3.5 and 7 µg/mL of NS1, respectively. The viral titer did not incubated with 1 or 10 µg/mL of the antibody (Fig. 4A and B) . A significant 3 2 0 reduction in the internalization of DENV NS1 was also observed in C6/36 cell 3 2 1 treated with the anti-SRB1 antibody ( Fig. 4C and D) . The specific intracellular approximately 38% and 63% when preincubated with 1 or 10 µg/mL of the anti- cells suggests that blocking SRB1 with specific antibodies affects the entry of 3 2 7 NS1 in both cell lines. Overexpression of the SRB1 in Vero Cells. We observed previously that Vero 3 4 8 cells do not express the SRB1 (Fig. 1) . In order to further demonstrate the 3 4 9 participation of the SRB1 in the DENV NS1 internalization process, a gain of 3 5 0 function experiment, overexpressing the SRB1 in Vero cells was conducted. plasmid with 2µL of transfectant reagent (Fig. 6 ). Under these conditions, cells 3 5 7
were incubated with DENV NS1, fixed, permeabilized and simultaneously 3 5 8 immunolabeled for SRB1 and DENV NS1. As shown in Figure 6 , internalization 3 5 9 of DENV NS1 was observed only on those cells expressing the SRB1. These of the viral infection, to enhance viral production. Also, the endothelium 3 9 0 disrupting capacity of flavivirus NS1 is dependent on cell internalization. However, little it is known about the mechanisms and host molecules involved 3 9 2 in NS1 internalization. In this work, we assessed the participation of the SRB1 3 9 3 as a receptor of the DENV and ZIKV NS1 in human hepatic and insect cells. First, we observed the internalization of DENV and ZIKV NS1 in hepatic cells as Additionally, we observed that NS1 internalization also occurs in insect cells. Moreover, as has previously been reported for human hepatic and dendritic 3 9 8 cells, preincubation of insect cells with DENV or ZIKV NS1 renders the cells The entry of a protein into a cell is a multifactorial process since the plasmatic 4 1 3 membrane is a plethora of different kind of molecules determined by the origin 4 1 4 of the cell, which in turn modulate the nature of proteins to be internalized Vero cells, agrees with previous results were the presence of NS1 was detected 4 2 8 in the liver but not in the kidneys of mice exposed intravenously to DENV NS1 4 2 9 (Alcon-Lepoder et al.,2005) .
The entry of DENV NS1 both in hepatic and insect cells was hampered by the HDL-CE transport activity (Guo et al., 2011 , Yu et al., 2011 . The antibody used In summary, in this work evidence is presented that the SRB1 in hepatic cells 4 7 7
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